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$Z$ , $\log Z$ . $Z$
, $\log Z$




$\mathrm{E}(1\circ \mathrm{g}Z)=\lim_{narrow 0}\frac{\partial}{\partial n}\log \mathrm{E}(Z^{n})$ (1)
. $n$
$\frac{\partial}{\partial n}\log \mathrm{E}(Z^{n})=\frac{1}{\mathrm{E}(Z^{n})}\frac{\partial \mathrm{E}(Z^{n})}{\partial n}$
$= \frac{1}{\mathrm{E}(Z^{n})}\mathrm{E}(Z^{n}\log Z)$ (2)
, $narrow 0$ $\mathrm{E}(\log Z)$ .
$\mathrm{E}(\log Z)$ $\mathrm{E}(Z^{n})$ ,
$\mathrm{E}(\log Z)$ .




$Z$ . , $S$
, $\mathcal{H}(S|J)$ , $\beta$ , $Z$
. , J
. ,
$Z$ $J$ $Z$ . $\log Z$ ,
. $J$
, $\log Z$ $J$ .
,
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1. $n$ $\mathrm{l}\circ \mathrm{g}\mathrm{E}(Z^{n})$ .
2. $n$ $n$ $narrow \mathrm{O}$ .
. , $n$ , $Z^{n}$ $J$ –
$n$
, $\mathrm{E}(Z^{n})$ . ,
$n$ $\mathrm{E}(Z^{n})$ ,
1 $n$ . - , (1)
, 2 n
. , 1 2 $n$
. , .
, . $n$ $\mathrm{E}(Z^{n})$
, $Z$
, $Z$ , $\mathrm{E}(\log Z)$
, . , $Z$
, $X=\log Z$ $X$ , ,
E(log Z)=E(X) . - ,
$\mathrm{E}(Z^{n})=\mathrm{E}(e^{nX})$ (4)
. $n$ $\varphi(n)$ . $\varphi(n)$ $Z$ $n$ ,
$X$ . , $X$
$\varphi(n)$ $n$ , $\mathrm{E}(X)$
.
, 3 .
1 $Z$ $\{\varphi(n)|n=1,2, \ldots\}$ $Z$ – ?
2 $Z$ $\{\varphi(n)|n=1,2, \ldots\}$ $\varphi(n)$ $X=\log Z$
?
3 ?









Z , Z –







, $a(|a|\leq 1)$ (7) 1
($p_{a}(z)=p(z)[1+a\sin(2\pi\log z)]\}$ (6)
. $p_{a}(z)$ $a$ – .





, $a(|a|\leq 1)$ 1
$p_{a}(z)=p(z)[1+a\sin(z^{\alpha}\tan(\alpha\pi))]$ (8)




. , $J$ 2-
. $J$ , a $(|a|\leq 1)$
1
$p_{a}(j)= \frac{1}{\sqrt{2\pi\sigma^{2}}}e^{-L-\not\in_{-}^{2}}2\sigma[1+a\sin$ $\frac{2\pi(j-\mu)}{\sigma^{2}}]$ (10)
, $Z$ $a$ .
$Z$ – ,
Carleman [12] .
1 , – .





, Z – .
Heyde E(zn) $=e^{n^{2}/2}\text{ }$ , Carleman
. $Z$ $p_{a}(\cdot)$ $X=\log Z$ $\varphi_{a}(s)=E_{\mathrm{P}}$ $(e^{\iota X})$




Stieltjae-Hamburger , $\mathrm{E}(Z^{n})=\Gamma((n+1)/\alpha)/\Gamma(1/\alpha)$ ,
Carleman , $Z$ $()$








$a$ . , $\mathrm{E}(Z^{n})>2^{n}e^{n^{2}\sigma^{2}/2}$ , $Z$
Carleman . $X=\log Z$
$\varphi$ $(s)=\mathrm{E}_{p}$ $(e^{eX})=\mathrm{E}(Z^{\epsilon})$
$\varphi_{a}(s)=4^{\iota}\int_{-\infty}^{\infty}\cosh^{\iota}(\mu+\sigma z)(1+a\sin\frac{2\pi z}{\sigma})Dz$ , $Dz= \frac{e^{-z^{2}/2}}{\sqrt{2\pi}}dz$ (17)
,
$\mathrm{E}(X)=\int_{-\infty}^{\infty}\log\cosh(\mu+\sigma z)(1+a\sin\frac{2\pi z}{\sigma})Dz+\log 4$ (18)
$\mu\neq 0$ $a$ .
, Heyde , Stieltjes-Hamburger , 2-





. $N$ $\mathrm{S}\mathrm{K}$ $Z_{N}$ , $k>0$ $N$ ,
$n$ $\mathrm{E}(Z_{N}^{n})=O(e^{Nk(\mathrm{R}en)^{2}})$ , , $\mathrm{S}\mathrm{K}$
Carleman [16].
, $s=0$ ( $-s_{0}$ , so) $Z$


















$\tilde{\varphi}(s)=\varphi(s)+a$ si$\mathrm{n}2\pi s$ (20)
, $s$ $\tilde{\varphi}(s)=\varphi(s)$ , $\tilde{\varphi}’(0)\neq\varphi’(0)$ .









, $n=1,2,$ $\ldots$ .
.
–
, Carlson [$21|$ , Carlson
, $\varphi(s)$ (19)
2.
Carlson ( Phragm\’en-Lindel\"of ) $\varphi(s)$
, $s$ $k>0$ $\varphi(s)=O(e^{k\mathrm{R}\iota\epsilon})$
, $\varphi(s)$ $s=0,1,2,$ $\ldots$ – .
$\varphi(s)$ $Z$ , $\varphi(s)=O(e^{k\mathrm{R}e\epsilon})(k>0)$ ,
Z – . - , 3.1
Heyde , Stieltjes-Hamburger , 2-
, $\varphi(s)$ $s$ $Z$ ,
, $X$ ,
, $X=\log Z$ , $\varphi’(0)$ $\mathrm{E}(\log Z)$
. , $\mathrm{S}\mathrm{K}$ $\varphi(s)=O(e^{Nk(\mathrm{R}e\iota)^{2}})$








2 , (19) [21] k<\mbox{\boldmath $\pi$}
.
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$Z_{N}$ , (21) ,
$Narrow\infty$ . ,
$\lim_{Narrow\infty}\frac{1}{N}\mathrm{E}(\log Z_{N})=\lim_{Narrow\infty}\lim_{narrow 0}\frac{\partial}{\partial n}\frac{1}{N}\log \mathrm{E}(Z_{N}^{n})$
$= \lim_{narrow 0}\frac{\partial}{\partial n}\lim_{Narrow\infty}\frac{1}{N}\log \mathrm{E}(Z_{N}^{n})$ (22)




4.2 van Hemmen Palmer
4.2.1






$\lim_{Narrow\infty}f_{N}(n)=f(n)$ , $\lim_{Narrow\infty}f_{N}’(0)=f’(0)$ ?
$\lim_{Narrow\infty}f_{N}’(0)$ , $f’(\mathrm{O})$




, $f_{N}(n)$ . 33
, $f_{N}(n)$ $f_{N}(n)$
– . , –
, $\mathrm{E}(Z_{N}^{n})$ ( $f_{N}(n)=(1/N)\log \mathrm{E}(Z_{N}^{n})$ ) $Narrow\infty$
, $f(n)= \lim_{Narrow\infty}f_{N}(n)$




$n\in \mathbb{R}$ $f_{N}(n)$ ([22] 197). , $\lim_{Narrow\infty}f_{N}(n)=f(n)$
, $f(n)$ ,
$\lim_{Narrow\infty}f_{N}’(n)=f’(n)$ (25)
$f’(n)$ [23]. , $f(n)$ ,
$N$ $f_{N}(n)$ van Hemmen Palmer , SK
$f_{N}(n)$ $f(n)$
, $n=0$ $f’(n)$ $\lim_{Narrow\infty}f_{N}’(\mathrm{O})=f’(\mathrm{O})$
.
– ,
. $f_{N}(n)$ $n$ , $f(n)$




$\mathrm{O}\mathrm{g}\iota \mathrm{l}\mathrm{r}\mathrm{e}$ $\mathrm{K}\mathrm{a}\mathrm{b}\mathrm{a}_{\iota}\S \mathrm{h}\mathrm{i}\mathrm{m}\mathrm{a}[24]$ , (GC-DREM)
$Z_{N}$ , $f(n)= \lim_{Narrow}$ $f_{N}(n)$
, .
[24] . .
, GC-DREM $f(n)$ $n$ $\in(0,1)$
. , $f(n)= \lim_{Narrow\infty}f_{N}(n)$ $n$
. ,
$\langle$ , GC-DREM ,
$f_{N}(n)$ .
$Z_{N}$ $\mathrm{E}(Z_{N}^{n})(n=1,2, \ldots)$ , $|n|<\infty$
$n\in \mathbb{C}$ $\varphi_{N}(n)$ , $f_{N}(n)$ $Narrow\infty$
n , $\varphi_{N}(n)$ $Narrow\infty$





. , $Z$ $E(\log Z)$ , $n$
$\varphi(n)=\mathrm{E}(Z^{n})$ , $n$ ,
$\varphi(n)$ , –
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– . , –
. ,
, $Narrow\infty$ $f_{N}(n)=\log\varphi_{N}(n)$





At the present time, it is difficult to see in the physicist’s replica method more
than a way to guess the correct formula. Moreover, the search for arguments
making this method legitimate “a priori” does not look to this author as a

















3 , $\mathrm{E}\mathrm{e}\mathrm{a}\mathrm{v}\mathrm{i}\epsilon \mathrm{i}\mathrm{d}\mathrm{e}$ , .
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